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Application/Control Number: 09/884,736 
Art Unit: 2829 

Election/Restrictions 
This application contains claims directed to the following patentably distinct 

species of the claimed invention: 

-Species I: process for forming an integrated structure (figs. 1-6) 
-Species II: process for forming a double damascene structure (figs. 7-11). 
Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merte to which the claims shall be restricted « no generic claim is 
finally held to be allowable. Currently, no claim is generic. 

Applicant is advised thata reply to this requirement mys} include an identification 
of theiScie^s^teTconsonantwith this requirement, and alisting of all claims 
readable thereon, including any claims subsequently added. An argument that a claim 
is allowable or that all claims are generic is considered nonresponsive unless 

accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 
of claims to additional species which are written in dependent form or othen»ise include 
al , the limitations of an allowed generic claim as provided by 37 CFR 1 .141 . If claims 
are added after the election, applicant must indicate which are readable upon the 
elected species. MPEP § 809.02(a). 

Should applicant traverse on the ground that the species are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the species to be obvious variants or clearly admit on the record that this is the 
case, in either instance, if the examiner finds one of the inventions unpatentable over 
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the prior art, the evidence or admission may be used in a rejection under 35 
U.S.C. 103(a) of the other invention. 

During a telephone conversation with John Taylor on 7/24/02 a provisional 
election was made with traverse to prosecute the invention of Group I. claims 1-16. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 17-21 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1 .17(0. 

Specification 

Update U.S. Patent Nos. under the heading: Cross References to Related 

Applications and on pg. 8, last paragraph. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

States. 

Claims 1-3, 5 are rejected under 35 U.S.C. 102(b) as being anticipated by Wang 
et al. (6,028,01 5). In re claim 1 , Wang et al. discloses a process for forming an 
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integrated circutt structure having at least one layer of low k material therein and a layer, 
formed from a low k dielectric layer, suitable for use as an etch stop and/or an etch 
mask which comprises: forming a first layer of low k dielectric material (10) over a 
previously formed integrated circuit structure (2); and treating the upper surface of said 
first layer of low k dielectric material with a plasma to form a first layer of densified 
dielectric material (14, 18)over the remainder of the underlying first layer of low k 
dielectric material (fig. 4, col. 2 lines 43-56, coL 3 lines 43-49); whereby said first layer 
of densified dielectric material (1 8) is capable of serving as a etch stop and/or an etch 
mask (fig. 3 ref. 18) for etching of said underlying first layer of low k dielectric material. 

In re claim 2, Wang et al. discloses the process of claim 1 including the further 
step of patterning said first layer of densified dielectric material to form a first etch mask 
layer of densified dielectric material (fig. 3 ref. 18) having a pattern of openings (12) 
therein suitable for use in etching a corresponding pattern of openings in said 
underlying first layer of low k dielectric material (col. 6 lines 4-10). 

In re claim 3, Wang et al. discloses the process of claim 2 including the further 
step of etching said pattern of openings in said first layer of low k dielectric material 
through said pattern of openings in said first etch mask layer of densffied dielectric 

material thereon (col. 6 lines 9-15). 

In re claim 5, Wang et al. discloses the process of claim 3 wherein said pattern of 
openings etched in said first layer of low k dielectric material comprises a pattern of vias 
(12) extending through said first layer of low k dielectric material down to said previously 
formed integrated circuit structure (col. 6 lines 8-10). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

?£SSm shall not be negatived by the manner in which the .nvent,on was made. 
Claims 4, 6-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. in view of Yau et al. (6,054,379). In re claim 4, Wang et al. discloses the 
process of claim 3 however does not teach wherein said pattern of openings etched in 
said first layer of low k dielectric material through said first etch mask layer comprises a 
pattern of trenches extending through said first layer of low k dielectric material down to 
said previously formed integrated circuit structure. However, Yau et al. teaches wherein 
said pattern of openings (516) etched in said first layer of low k dielectric material (510) 
through said first etch mask layer (514) comprises a pattern of trenches (520) extending 
through said first layer of low k dielectric material (fig. 8f) down to said previously 
formed integrated circuit structure (512). Therefore it would be obvious to one skilled in 
the art at the time of invention to modify the process of Wang et al. and form trenches 
etched in first layer of low k dielectric material and through said first etch mask layer as 
taught by Yau et al. because said first etch mask layer is used to form trenches. 

In re claim 6, Wang et al. teaches forming a densified dielectric material. 
However Wang et al. does not teach forming a second layer of low k dielectric material 
over said first layer of densified dielectric material. However Yau et al. teaches including 
the further step of forming a second layer of low k dielectric material (518) over said first 
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layer of densified dielectric material (514), (col. 12 lines 25-30). Therefore, it would be 
obvious to one skilled in the art at the time of the invention to modify the process of 
Wang et al. and deposit a second layer of low k dielectric material over said first layer of 
densified dielectric material as taught by Yau et al. because a second dielectric layer is 
deposited to help pattern trenches with the first layer of densified dielectric material. 

In re claim 7 adds the limitation that the process of claim 6 includes that a 
capping layer is formed over the second layer of low k dielectric. Wang et al. teaches 
forming a second layer of k dielectric. However Wang et al. does not teach forming a 
protective capping layer over said second layer of low k dielectric. However Yau et al. 
teaches the process of claim 6 including the further steps of: forming a protective 
capping layer (718) of silicon oxide (col. 2 lines 45-48) over said second layer of low k 
dielectric material (714); forming over said protective capping layer of silicon oxide (col. 
2 lines 45-48) a further etch mask (726) having a pattern of openings therein; and 
etching a pattern of openings in said capping layer through said further etch mask; 
removing said further etch mask (fig. 10F); and etching said second layer of low k 
dielectric material (714) through said pattern of openings in said protective capping 
layer, with said first layer of densified material acting as an etch stop (fig. 10F). 
Therefore it would be obvious to one skilled in the art at the time of invention modify the 
process of Wang et al. and to use the densified dielectric layers as etch stop layers, 
adhesive layers, liners, or cap layers due to their excellent barrier properties as taught 
by Yau et al. 
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Claim 8 adds the limrtation that the process of claim 6 including the further step 
of treating the upper surface of said second layer of low k dielectric material to form a 
second layer of densified dielectric material over the remainder of said second layer of 
low k dielectric material. However Wang et al. does not teach forming a second layer of 
densified dielectric material over said second low k dielectric material. However, Yau et 
al. teaches forming a second layer of densified dielectric material (524) over said 
second low k dielectric material (518). Therefore, * would be obvious to one skilled in 
the art at the time of the invention to modify the process of Wang et al. and to form a 
second layer of densified dielectric over a second low k dielectric material as taught by 
Yau et al. because the second layer of densified low k dielectric layer would inhibit 

absorption of moisture. 

Claim 9 adds the limitation of the process of claim 8 including the further steps 
of. a) patterning said second layer of densified dielectric materia, to form a second etch 
mask layer of densified dielectric material over said second layer of low k dielectric 
material, said second etch mask layer having a pattern of openings therein suitable for 
use in etching a corresponding pattern of openings in the undenting second layer of low 
k dielectric material (518); and b) etching a pattern of openings in said second layer of 
low k dielectric material through said pattern of openings in said second etch mask 
layer, with said first layer of densified dielectric material serving as an etch stop. 
However Wang et al. does not teach forming a second layer of densified dielectric 
material. However Yau et al. teaches the further steps of: a) patterning said second 
layer of densified dielectric material to form a second etch mask layer of densified 
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dielectric material (524) over said second layer of low k dielectric material (fig. 8G), said 
second etch mask layer having a pattern of openings therein suitable for use in etching 
a corresponding pattern of openings in the underlying second layer of low k dielectric 
material (col. 12 lines 29-45); and b) etching a pattern of openings in said second layer 
of low k dielectric material (518) through said pattern of openings in said second etch 
mask layer, with said first layer of densified dielectric material serving as an etch stop 
(fig. 8H, col. 12 lines 45-48). Therefore it would be obvious to one skilled in the art 
modify the process of Wang et al. and to etch openings in the second layer of low k 
dielectric material using the second layer of densified dielectric material as an etch 
mask as taught by Yau et al. because the second layer of densified dielectric material 
would prevent metal migration into the surrounding dielectric material. 

Claim 10 adds the limitation of the process of claim 9, including the further steps 
of: a) forming a pattern of openings in said first etch mask layer through said pattern of 
openings formed in said second layer of low k dielectric material; and b) etching a 
pattern of openings in said first layer of low k dielectric material through said pattern of 
openings in said first etch mask layer. Wang et al. teaches etching a pattern of 
openings in said first layer of low k dielectric material. However Wang et al. does not 
teach forming a second layer of low k dielectric material. However Yau et al. teaches 
forming a pattern of openings (fig. 8D-8F) in said first etch mask layer (514) through 
said pattern of openings formed in said second layer of low k dielectric material (51 8); 
and etching a pattern of openings in said first layer of low k dielectric material (510) 
through said pattern of openings in said first etch mask layer (514), (col. 12 lines 25-30). 
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Therefore it would be obvious to one skilled in the at the time of the invention to modify 
the process of Wang et al. and to pattern openings in said second layer of low k 
dielectric as taught by Yau et al. because a second dielectric layer is deposited to help 
pattern openings with the first layer of densified dielectric material. 

Claim 11 adds the limitation of the process of claim 10 including forming another 
etch mask over said second etch mask layer. Wang et al. teaches forming a second 
dielectric layer over a first etch mask layer. However Wang et al. does not teach 
forming another etch mask over said second etch mask layer. However Yau et al. 
teaches forming another etch mask (726) over said second etch mask layer (718), said 
another mask having openings larger than the openings in said pattern of openings in 
said second etch mask layer (fig. 10E ref. 24); and etching said larger openings 
through: said second etch mask layer of densified dielectric material (718); and said 
second layer of low k dielectric material (722); down to said first etch mask layer of 
densified dielectric material (714); whereby said structure will have a pattern of smaller 
openings formed in said first layer (710) of low k dielectric material and a pattern of 
larger openings formed in said second layer of low k dielectric material and generally in 
registry with said pattern of smaller openings (fig. 10F, col. 13 lines 1 1-40). Therefore it 
would be obvious to one skilled in the art at the time of the invention to modify the 
process of Wang et al. and to form another etch mask over said second etch mask layer 
in order to form a dual damascene as taught by Yau et al. 

Claim 12 adds the limitation of the process of claim 6 including the further steps 
of: a) treating the upper surface of said second layer of low k dielectric material to form 
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a second layer of densified dielectric material over the remainder of said second layer of 
low k dielectric material; b) patterning said second layer of densified dielectric material 
to form a second etch mask layer of densified dielectric material over said second layer 
of low k dielectric material, said second etch mask layer having a pattern of openings 
therein suitable for use in etching a corresponding pattern of openings in the underlying 
second layer of low k dielectric material; c) etching a pattern of openings in said second 
layer of low k dielectric material through said pattern of openings in said second etch 
mask layer; d) forming a pattern of openings in said first etch mask layer through said 
pattern of openings formed in said second layer of low k dielectric material; and e) 
etching a pattern of openings in said first layer of low k dielectric material through said 
pattern of openings in said first etch mask layer. However, Wang et al. does not teach 
forming a second layer of densified dielectric material. However Yau et al. teaches 
treating the upper surface (col. 2 lines 44-50) of said second layer of low k dielectric 
material (518) to form a second layer of densified dielectric material (522) over the 
remainder of said second layer of low k dielectric material; patterning said second layer 
of densified dielectric material to form a second etch mask layer of densified dielectric 
material (524) over said second layer of low k dielectric material (fig. 8E), said second 
etch mask layer (524) having a pattern of openings therein suitable for use in etching a 
corresponding pattern of openings (520) in the underlying second layer of low k 
dielectric material (518); etching a pattern of openings (520) in said second layer of low 
k dielectric material (518) through said pattern of openings in said second etch mask 
layer (fig. 8F); forming a pattern of openings in said first etch mask layer (514) through 
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said pattern of openings formed in said second layer (518) of low k dielectric material; 
and etching a pattern of openings (8G) in said first layer of low k dielectric material (510) 
through said pattern of openings in said first etch mask layer (514). Therefore it would 
be obvious to one skilled in the art at the time of invention to modify the process of 
Wang et al. and to form a second layer of densified dielectric material over said second 
layer of low k dielectric as taught by Yau et al. because the second layer of densified 
dielectric material has excellent barrier properties and can be used as an etch stop 
layer. 

Claim 1 3 adds the limitation of the process of claim 1 2 including the further steps 
of: a) forming another etch mask over said second etch mask layer, said another etch 
mask having openings larger than the openings in said pattern of openings in said 
second etch mask layer. Wang et al. teaches forming an integrated circuit structure (2) 
having at least one layer of low k material (10) therein and a layer (18), formed from a 
low k dielectric layer, suitable for use as an etch stop and/or an etch mask. However 
Wang et al. does not teach forming a second etch mask layer and another etch mask 
over said second etch mask layer. However, Yau et al. teaches forming another etch 
mask (726) over said second etch mask layer (716), said another etch mask having 
openings larger than the openings in said pattern of openings in said second etch mask 
layer (fig. 10E); and etching said larger openings through: said second etch mask layer; 
and said second layer of low k dielectric material (718); down to said first etch mask 
layer (714), using said another etch mask (724); whereby said structure will have a 
pattern of smaller openings formed in said first layer of low k dielectric material and a 
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pattern of larger openings formed in said second layer of low k dielectric material and 
generally in registry with said pattern of smaller openings (fig. 10F, col. 13 lines 40-46). 
Therefore it would be obvious to one skilled in the art at the time of the invention to 
modify the process taught by Wang et al. and to form another etch mask over said 
second etch mask layer in order to form a dual damascene as taught by Yau et al. 

Claim 14 adds the limitation of the process of claim 12 wherein said openings 
formed in said first and second layers of low k dielectric material and said first and 
second etch mask layers comprise vias and forming a trench mask over said second 
etch mask layer. Wang et al. teaches forming vias in the first and second layers of low 
k dielectric and said first etch mask layers. However Wang et al. does not teach a 
second etch mask. However Yau et al. teaches forming a etch mask (726) over said 
second etch mask layer (716), said etch mask having openings larger than said vias in 
said second etch mask layer (fig. 10E); and etching said trenches through: said second 
etch mask layer; and said second layer of low k dielectric material (718); down to said 
first etch mask layer (714), whereby said structure will have a pattern of smaller 
openings formed in said first layer of low k dielectric material and a pattern of trenches 
formed in said second layer of low k dielectric material, with said trenches in registry 
with said vias (fig. 10F, col. 13 lines 40-46). Therefore it would be obvious to one skilled 
in the art at the time of the invention to modify the process of Wang et al. and to form 
another etch mask over said second etch mask layer in order to form a dual damascene 
as taught by Yau et al. 
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Claim 15 adds the limitation to the process of claim 2 including the further steps 
of: treating the upper surface of said second layer of low k dielectric material to form a 
second layer of densified dielectric material over the remainder of said second layer of 
low k dielectric material. However Wang et al. does not teach treating the upper surface 
of said second layer of low k dielectric to form a second layer of densified dielectric 
material. However Yau et al. teaches forming a second layer of low k dielectric material 
(518) over said first layer of densified dielectric material (514, col. 12 lines 25-30); 
treating the upper surface of said second layer of low k dielectric material (518) to form 
a second layer of densified dielectric material (524), (col. 2 lines 44-50) over the 
remainder of said second layer of low k dielectric material; and patterning said second 
layer of densified dielectric material to form a second etch mask layer of densified 
dielectric material over said second layer of low k dielectric material; said second etch 
mask layer having a pattern of openings therein comprising openings (520) larger than 
said openings in said first etch mask layer of densified material (514, fig. 8F), said 
openings in said second etch mask layer in registry with said openings in said first etch 
mask layer. Therefore, it would be obvious to one skilled in the art at the time of the 
invention modify the process of Wang et al. and to deposit a second layer of low k 
dielectric material over said first layer of densified dielectric material as taught by Yau et 
al. because a second dielectric layer is deposited to help pattern trenches with the first 
layer of densified dielectric material. Furthermore, it would be obvious to one skilled in 
the at the time of the invention to modify the process of Wang et al. and to pattern 
openings in said second layer of low k dielectric as taught by Yau et al. because a 
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second dielectric layer is deposited to help pattern openings with the first layer of 

densified dielectric material. 

Claim 16 adds the limitation of the process of claim 2 including the further steps 
of: forming a second layer of low k dielectric material over said first layer of densified 
dielectric material; treating the upper surface of said second layer of low k dielectric 
material to form a second layer of densified dielectric material over the remainder of 
said second layer of low k dielectric material; patterning said second layer of densified 
dielectric material to form a second etch mask layer of densified dielectric material over 
said second layer of low k dielectric material, said second etch mask layer having a 
pattern of openings therein in registry with, but each larger than, said openings formed 
in said first etch mask layer; etching a pattern of openings in said second layer of low k 
dielectric material through said pattern of openings in said second etch mask layer, 
thereby exposing said pattern of openings in said first etch mask layer; and etching a 
pattern of openings in said first layer of low k dielectric material through said exposed 
pattern of openings in said first etch mask layer. Wang et al. teaches forming a first and 
second layer of low k dielectric and treating the upper surface of the first layer of low k 
to form a first layer of densified dielectric material. However Wang et al. does not teach 
treating the upper surface of said second layer of low k dielectric to form a second layer 
of densified dielectric material. However Yau et al. teaches forming a second layer of 
low k dielectric material (518) over said first layer of densified dielectric material (514); 
treating the upper surface of said second layer of low k dielectric material to form a 
second layer of densified dielectric material (524) over the remainder of said second 
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layer of low k dielectric material; patterning said second layer of densified dielectric 
material to form a second etch mask layer (col. 2 line 50, fig. 8E) of densified dielectric 
material over said second layer of low k dielectric material, said second etch mask layer 
having a pattern of openings therein in registry with, but each larger than, said openings 
formed in said first etch mask layer (fig. 8E); etching a pattern of openings in said 
second layer of low k dielectric material through said pattern of openings in said second 
etch mask layer (fig. 8F, ref. 520), thereby exposing said pattern of openings in said first 
etch mask layer (514); and etching a pattern of openings in said first layer of low k 
dielectric material through said exposed pattern of openings in said first etch mask layer 
(fig. 8F, col. 12 lines 32-38). Therefore, it would be obvious to one skilled in the art at 
the time of the invention to modify the process of Wang et al. and to deposit a second 
layer of low k dielectric material over said first layer of densified dielectric material as 
taught by Yau et al. because a second dielectric layer is deposited to help pattern 
trenches with the first layer of densified dielectric material. Furthermore, it would be 
obvious to one skilled in the at the time of the invention to modify the process of Wang 
et al. and to pattern openings in said second layer of low k dielectric as taught by Yau et 
al. because a second dielectric layer is deposited to help pattern openings with the first 
layer of densified dielectric material. 

Conclusion. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yau et al. (6,245,690) teaches a dual damascene process using 
low k dielectric etch stop layers. 
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Any inquiry of a general nature or relating to the status o^this application i should 
be directed to the Group Receptionist whose telephone number is (703) 308-0957. See 

MPEP Any inquiry concerning this communication from the examiner should be directed 
to Lisa Kilday whose telephone number is (703) 306-5728. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Michael Sherry 
can be reached on (703) 308-1680. The fax number for the group is (703) 305-3432. 
MPEP 502.01 contains instructions regarding procedures used in submitting responses 
by facsimile transmission. 



Lisa Kilday 

LAK 
7/26/02 
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SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



